Hematopoietic prostaglandin D synthase defines a proeosinophilic pathogenic effector human T(H)2 cell subpopulation with enhanced function.
IL-5(+) pathogenic effector T(H)2 (peT(H)2) cells are a T(H)2 cell subpopulation with enhanced proinflammatory function that has largely been characterized in murine models of allergic inflammation. We sought to identify phenotype markers for human peT(H)2 cells and characterize their function in patients with allergic eosinophilic inflammatory diseases. Patients with eosinophilic gastrointestinal disease (EGID), patients with atopic dermatitis (AD), and nonatopic healthy control (NA) subjects were enrolled. peT(H)2 and conventional T(H)2 (cT(H)2) cell phenotype, function, and cytokine production were analyzed by using flow cytometry. Confirmatory gene expression was measured by using quantitative RT-PCR. Prostaglandin D2 levels were measured with ELISA. Gut T(H)2 cells were obtained by means of esophagogastroduodenoscopy. peT(H)2 cells were identified as chemoattractant receptor-homologous molecule expressed on T(H)2 cells-positive (CRTH2(+)), hematopoietic prostaglandin D synthase-positive CD161(hi) CD4 T cells. peT(H)2 cells expressed significantly greater IL-5 and IL-13 than did hematopoietic prostaglandin D synthase-negative and CD161(-) cT(H)2 cells. peT(H)2 cells were highly correlated with blood eosinophilia (r = 0.78-0.98) and were present in 30- to 40-fold greater numbers in subjects with EGID and those with AD versus NA subjects. Relative to cT(H)2 cells, peT(H)2 cells preferentially expressed receptors for thymic stromal lymphopoietin, IL-25, and IL-33 and demonstrated greater responsiveness to these innate pro-TH2 cytokines. peT(H)2 but not cT(H)2 cells produced prostaglandin D2. In patients with EGID and those with AD, peT(H)2 cells expressed gut- and skin-homing receptors, respectively. There were significantly greater numbers of peT(H)2 cells in gut tissue from patients with EGID versus NA subjects. peT(H)2 cells are the primary functional proinflammatory human T(H)2 cell subpopulation underlying allergic eosinophilic inflammation. The unambiguous phenotypic identification of human peT(H)2 cells provides a powerful tool to track these cells in future pathogenesis studies and clinical trials.